We tested whether visual cortical sensitivity to external cues in the context of an acute defensive reaction is heightened or attenuated. A strong cardiac defense (fear) response was elicited by presenting an abrupt, loud acoustic stimulus following a 10-min period of quiescence. Electrocortical responses to aversive and neutral pictures following defensive stimulus onset were measured using dense-array EEG. Pictures were flickered at 12.5 Hz to evoke steady-state visual evoked potentials (ssVEP), which can be reliably extracted on the basis of single trials. Visual cortical activity indexing perceptual processing was substantially heightened when pictures were shown in temporal proximity to (i.e., 5 s after) the defense stimulus. Replicating previous studies, aversive visual stimuli were associated with enhanced ssVEP amplitude, compared to neutral stimuli. Acute defense facilitates visual perception of external cues and preserves accurate discrimination between threatening and safe cues.
Introduction
The acute defensive response to a threatening event prompts behavioral, physiological, and cognitive reactions that are essential to survival. The defense cascade model (Lang, Bradley, & Cuthbert, 1997) , based on psychophysiological studies, converges with animal models (Davis, 1998) in suggesting a temporal sequence of defensive events, ranging from initial detection of a threat cue to a circa-strike phase, which involves fight or flight (Fanselow, 1994) . It has been a matter of debate whether acute defensive engagement (i.e., in temporal proximity to the circa-strike phase) is accompanied by heightened sensitivity to external cues, or alternatively, by a focus on bodily processes and internal cues (Graham & Clifton, 1966) .
Whereas traditional psychophysiological models have interpreted the initial phase of defense (characterized by a dramatic increase in heart rate) as indicating sensory "rejection" to facilitate internal processing or protect the individual from the aversive character of the external stimuli (Libby, Lacey, & Lacey, 1973) , the defense cascade model (Lang et al., 1997; Lang & Bradley, 2010) defensive response. According to this view, emotions are founded on defensive (or appetitive) motivational circuits in the brain that developed early in evolutionary history to ensure the survival of individuals and their progeny. These motivational circuits are activated by environmental and memorial cues and initiate cognitive processes that enhance perception in the service of selecting an appropriate action. Activation of the defense circuit reliably occurs following the presentation a loud, disruptive, unexpected auditory stimulus that is reliably characterized as aversive (Vila et al., 2007) . This procedure prompts a cardiac defense response that includes an initial heart rate increase (up to 20 beats per min), followed by an initial deceleration, a second acceleration, and a final deceleration to baseline, over the course of a minute (Ramirez, Sanchez, Fernandez, Lipp, & Vila, 2005; Sanchez et al., 2009 ). This cardiac defense response is greatly attenuated if the eliciting stimulus is presented a second time (Mata, Rodriguez-Ruiz, Ruiz-Padial, Turpin, & Vila, 2009) , limiting its use for neuroimaging studies that require trial averaging.
Here, we used the steady-state visual evoked potential (ssVEP), to measure visual cortical activity based on single trials of EEG data (Keil et al., 2008) . The ssVEP is a continuous oscillatory brain response elicited by a visual stimulus that is rapidly brightnessmodulated (flickered). The time-varying ssVEP amplitude indicates states of heightened cortical activation, such as when selectively attending to a stimulus (Müller et al., 2006) , or when viewing intrinsically relevant stimuli such as affectively arousing pictures
